Traffic fatalities represent a serious public health issue, one usually attributed to young drivers. The common observation is that the magnitude of the problem posed by older drivers is relatively small compared with that of younger drivers, because there are fewer older drivers and they drive fewer miles (Brorsson, 1989; McGwin & Brown, 1999; Ryan, Legge, & Rosman, 1998; Whitfield & Fife, 1987) . However, despite these assurances, safety analysts and planners are increasingly concerned by the demographic changes facing our society and the potential crash risk posed by older drivers (Janke, 1991) . One reason for this concern is that although fewer older drivers are involved in fatal crashes compared with other age groups, older drivers represent a crash risk equivalent to that of younger drivers when exposure is taken into account. Crash risk, when accounted for exposure, usually follows a ʜ -shaped curve, starting high for young drivers, declining and remaining steady for experienced drivers, and then rising with drivers aged 65 and older (Brorsson, 1989; McGwin & Brown, 1999; Ryan, Legge, & Rosman, 1998; Stutts & Martell, 1992; Williams & Carsten, 1989; Zhang, Fraser, Clarke, & Mao, 1998) .
Predictions of the future involvement of older adults in crashes may provide some insight into this issue. Williams and Carsten courageously ventured a prediction (Williams & Carsten, 1989) . On the basis of their 1987 data, and census predictions, they reported that there would still be more than twice as many young drivers (younger than 30) involved in fatal crashes than older drivers (65 and older) by year 2030. This led them to conclude that crash issues related to older drivers "will remain relatively small well into the next century." (p. 327). However, past fatality trends paint a more alarming picture. Between 1980 and 1989, overall fatalities fell 20% from 19.8 per 100,000 drivers to 15.9. Despite this overall decrease, fatalities among drivers 65 and older increased 19% from 9.0 per 100,000 to 10.7. Whereas 2,323 drivers aged 65 and older died in 1980, accounting for only 8% of all 28,816 driver fatalities, 3,319 (13%) of all 26,389 drivers killed in 1989 were aged 65 and older (Barr, 1991) .
This increase cannot be explained by demographics only. One possible explanation is that of cyclical and irregular fluctuations as is often observed with market-based data. Another possibility is an increase in exposure among older drivers. Data from North Carolina for the period from 1974 to 1988 illustrate this point (Stutts & Martell, 1992) . Whereas the pro-portion of residents aged 75 and older increased by 39%, the proportion of licensed drivers aged 75 and older increased by 129%, and the proportion of crashes involving this age group increased by 75%. Such changes in licensing rates are apparent in other jurisdictions as well. Overall in the United States, the proportion of licensed adults aged 65 and older passed from 62% in 1980 to 70% in 1989 (Barr, 1991) . Other researchers reported an increase from 61% in 1983 to 75% in 1990 (Massie, Campbell, & Williams, 1995) . In the United States, the proportion of adults aged 70 and older with valid driver's license is expected to more than double by 2020 (Eberhard, 1996) , and in Australia, the number of license holders among elderly adults is expected to double within the next 20 years (Darzins & Hull, 1999) . Distance traveled is also changing. From 1980 to 1989 the 65-and-older population increased their yearly distance traveled by 31% (Barr, 1991) . Comparing data for 1983 and 1990, drivers aged 75 and older increased their distance traveled by 90%, the largest percentage increase in travel by any age group (Massie et al., 1995) .
Similar issues apply to comparisons of men's and women's involvement in fatal crashes. Men consistently comprise a larger proportion of individuals involved in, and fatally injured in, crashes, an observation attributed to men's risk-taking behavior and women's lower exposure (Chipman, MacGregor, Smiley, & Lee-Gosselin, 1993; Evans, 1988a; Li, Baker, Langlois, & Kelen, 1998; Massie et al., 1995; Massie, Green, & Campbell, 1997; Stutts & Martell, 1992; Whitfield & Fife, 1987) . However, older women's exposure is also changing. In North Carolina the number of licensed women aged 65 and older increased at four times the rate of men of the same age (Stutts & Martell, 1992) . Similarly, whereas less than 7% of all women and men aged 70 or older today hold a driver's license, this proportion will climb to 18% for women but only 13% for men by year 2020 (Eberhard, 1996) . Finally, women, who accounted for 33% of the distance traveled in the United States in 1983, accounted for 37% of the distance traveled in 1990 (Massie et al., 1995) .
The data on exposure highlight an increasing salient phenomenon. Although the demographic changes alone will create pressures on crash issues for older adults, these changes will be compounded by the increasing independence and mobility of coming older generations. Today's older adults are more likely to retire earlier, with more disposable income, and are more likely to maintain an active lifestyle (Fildes, 1997) . The coming generation of "baby boomers" will be more mobile than the current generation of older adults (Weinand, 1996) . Hence, available predictions of older adults' involvement in fatal accidents based only on demographics likely represent underestimates; updated predictions are required for the better planning of safety initiatives.
From a safety-planning and policy perspective, the problems related to young drivers (e.g., aggressive driving, driving while impaired) are very different than those related to older drivers (e.g., health problems, attention or perception; Lilley, Arie, & Chilvers, 1995) . However, because young drivers account for the majority of fatalities, most safety initiatives target their needs, not those of older drivers. Yet, given that over 5,000 vehicle occupants aged 65 and older die each year, reducing this number by even a small percentage would translate into a large number of lives saved; fatalities are preventable events. Furthermore, safety initiatives may reduce the financial burden related to crashes. Traffic-related costs average about 2.5% of the gross national product of industrialized countries (Elvik, 2000) , and 3.2% of U.S. health care spending (Miller, Lestina, & Spicer, 1998) . Altogether, traffic-related costs in the United States alone exceed $50 billion per year (Miller, Lestina, Galbraith et al., 1997) .
Accordingly, the aim of this study was to forecast the future involvement of older adults, in comparison with younger and middle-aged adults, in fatal crashes, and that of older women in comparison with older men. To achieve this aim we used fatality data from previous years, and projected these trends into the future. Using data from previous years, other researchers have shown that older adults' fatalities increased at a faster rate than explained by demographics alone, probably because of changes in the number of licensed older adults and changes in distance traveled. Estimating fatalities from these data should provide a more accurate picture than that projected from census data alone. We hypothesized that older adults would make up an increasing proportion of all fatalities. Furthermore, because larger proportions of older women, compared with older men, are becoming licensed and using automobiles, we hypothesized that fatalities among women 65 and older would increase at a faster rate than that of men aged 65 and older.
Methods

Data
This study relied on data contained in the U.S. Fatality Analysis Reporting System (FARS). For every U.S. traffic fatality, information about the crash situation, drivers and passengers, and the vehicles involved is collected and added to the FARS database. Data from 1975 to 1998 (inclusive) were available for the analyses. The total number of fatally injured individuals was calculated for each year. This number included all individuals involved, including pedestrians. Subsequently, analyses and projections focused on vehicle drivers and passengers only to facilitate the interpretation of the findings. Further analyses were conducted with age and gender stratified. Age was categorized as younger than 30, 30 to 64, and 65 and older.
Statistical Analyses
Statistical analyses included counts and percentages, measures of association (chi-square), and time-series projections based on yearly fatality counts (to avoid the cyclical variations observed with seasonality) from 1975 to 1998 using a least squares regression model to provide the best fit to the actual data (Hamburg, 1977) . The least squares regression method was used to fit the actual number of fatalities recorded from 1975 to 1998 (Snedecor & Cochran, 1989; Spiegel, 1992) . One regression model providing the best prediction of actual yearly fatality data was produced for each stratum studied (younger than 30, 30-64, all adults 65 and older, men 65 and older, and women 65 and older). The regression equations then were used to predict future fatalities to year 2015 (trend), a period of 17 years in addition to the available 24 years of data.
Because the relationship between the number of fatalities and the year was possibly nonlinear, different curve estimations were used to determine the best fitting model. For each stratum the model best fitting the data was determined through a combination of the highest multiple correlation coefficient ( r value) and visual fit of the data (George & Mallery, 2000) . Plotting the actual data against the predicted values of several models provides an initial judgment of the validity of the models tested (Snedecor & Cochran, 1989) . Furthermore, an additional criterion to select the best model was its parsimony as determined by its degrees of freedom. Specifically, in the presence of similar r values and visual fit, the model with the most degrees of freedom was selected (Dowdy & Wearden, 1991) .
Results
Fatalities From 1975 to 1998
For every year from 1975 to 1998, with the exception of 1992, more than 40,000 individuals were fatally injured in traffic-related incidents, totaling more than one million lives. When only drivers and passengers were considered, an average of more than 35,000 persons died each year. The number of driver and passenger fatalities remained relatively constant across years (see Total column, Table 1 ). However, the characteristics of individuals accounting for these fatalities changed considerably over time.
Age and Fatalities
The proportion of fatally injured older drivers and passengers increased over time, whereas that of younger drivers and passengers decreased (see Table  1 ). In 1975, 57% (20,214) of all fatalities were accounted for by individuals younger than 30. In 1985 it was 53% (18,897), and in 1998, this number had shrunk to 40% (14,176) . In contrast, the 65-andolder group accounted for 10% (3,536) of all fatalities in 1975, 11% (4,062) in 1985, and 17% (6,022) in 1998, 2 (2, N ϭ 66,907) ϭ 1653.02, p ϭ .001. We used the fatality data presented in Table 1 to generate regression models (trend) to fit fatality data for each group. Logistic models best fit the data (see the Appendix). The logistic model for the younger 
Older Women and Men
Total fatalities for men and women aged 65 and older rose by 70% between 1975 and 1998 (see Table 2 ). Compared with men, women aged 65 and Figure 2 . If these projections are correct, the number of fatalities involving women 65 and older will rise by 373% between 1975 and 2015 (1,324 in 1975 to 4,941 by year 2015) , and those involving men of this age group by 271% (2,212 in 1975 to 5,988 in 2015) .
Discussion
The results of this study are consistent with other reports that fatalities are higher in young drivers and passengers. However, contrary to earlier predictions, the analyses presented here project an equally substantial involvement of young and older adults in fatal crashes by the year 2015. Drivers and passengers aged younger than 30 and those aged 65 and older may each represent 27% of all driver and passenger fatalities by year 2015. Furthermore, older women will make up a greater proportion of fatalities in coming years.
These projections, however, assume that current trends will continue unabated. Events such as retraining, engineering advances, higher mobility, and lower or higher speed limits may result in lesser or higher fatalities than projected. Further, the impact of the baby-boomers generation on these projections remains difficult to assess. The baby boomers may be healthier than previous older generations (Allaire, LaValley, Evans, et al., 1999; Reynolds, Crimmins, & Saito, 1998) . However, this may result in a better ability to sustain the traumatic effects of crashes, yet at the same time encourage travel and increase exposure.
In addition, it is not possible to extrapolate these findings to individual states or other countries; these projections provide overall trends for the United States only. Unique settings and older adult characteristics may affect future fatalities. For example, the changes in mobility observed in North Carolina may be occurring at different rates in other jurisdictions. Although projections could be established on a stateby-state basis, the underlying contributions of other sociodemographic characteristics (e.g., retirement income, health) cannot be determined from information contained in FARS. Another caveat of this study is the focus on fatal crashes only. It is unclear if older adults' involvement in nonfatal crashes will also increase in similar proportions.
Notwithstanding these concerns, the projections presented here highlight the need for safety initiatives directed specifically at older adults. However, given that most past initiatives were directed at young drivers, the selection of initiatives appears limited. Imposing blanket restrictions on older drivers would not serve the goal of maximizing the independence of older adults while ensuring public safety and their own. Whereas the abilities of some older adults will decline below acceptable thresholds, that of many others will remain above these thresholds for their entire lives (Bédard, Molloy, Guyatt, Stones, & Strang, 1997) .
Achieving a balance between public safety and older adults' own safety and independence can be realized by understanding why crashes and fatalities occur within older age groups. Three types of information must be obtained to reach this goal. First is the identification of situations in which older drivers may be at greater risk of initiating fatal crashes. Compared with young adults, older adults are overinvolved in crashes during the daytime (Mortimer & Fell, 1989; Ryan, Legge, & Rosman, 1998; Zhang, Fraser, Clarke, & Mao, 1998) , on weekdays (Zhang, et al., 1998) , at intersections and merging situations (McGwin & Brown, 1999; Pruesser, Williams, Ferguson, Ulmer, & Weinstein, 1998; Ryan et al., 1998; Viano, Culver, Evans, Frick, & Scott, 1990; Zhang et al., 1998) , and during good weather (Zhang et al., 1998) . Although useful, these data may result from higher exposure, higher crash initiation, or a combination of both. If researchers are to reduce crash risks in older adults, the crucial information needed is whether older adults are at greater risk of initiating crashes in some situations than in others. This information would allow researchers to devise age-specific interventions to reduce older adult involvement in crashes (Zhang et al., 1998) . Furthermore, because many women have less driving experience than men (i.e., obtained their licenses later in life, drive lesser distance) their needs may be different than men's; they may possibly benefit from gender-specific interventions. Interventions aimed at older drivers, such as retraining, may yield substantial reductions in crashes while being cost-effective.
The second type of information required is the identification of older drivers who may be at increased risk of initiating crashes. Whereas lack of experience, aggressive driving, and driving while impaired are related to crash initiation in younger drivers, reduced driving abilities and health-related impairments are more likely agents behind the increased risk of crashes among older drivers (Lilley et al., 1995; Retchin & Anapolle, 1993; Reuben, Stilliman, & Traines, 1988) . Enhanced screening protocols and strategies, such as graduated licenses and copilots (Bédard, Molloy, & Lever, 1998; ShuaHaim & Gross, 1996) , may reduce the risk of crash initiation among drivers whose abilities are declining. Larger scale testing of these options and others is desirable.
The third type of information needed regards the greater susceptibility of older adults to fatal injuries (Evans, 1988b) . Although the aging human body may be less capable of sustaining trauma than younger bodies (Brorsson, 1989; Evans, 1988b; Viano et al., 1990) , it is possible that vehicle characteristics (e.g., car design, seatbelts, air bags) provide a differential protective benefit to young and older adults and to men and women (Viano et al., 1990) . A better understanding of the relationship between vehicle characteristics and fatal injuries may allow the development of strategies to enhance the probability of survival of older adults involved in crashes. Engineering advances targeted specifically to older adults may result in additional protection (Viano et al., 1990) .
The results of this study attest to a growing public health issue faced by all aging and increasingly mobile societies. Older adults will represent a sizable proportion of future traffic fatalities early in this century unless researchers step up the development and implementation of safety initiatives targeting their specific needs.
The logistic model is defined as where y is the predicted number of yearly fatalities, b0 and b1 are regression coefficients (derived from fatality data for years 1975 to 1998), and t is the year, ranging from 1 (1975) to 24 (1998) .
The quadratic model is defined as where y is the predicted number of yearly fatalities, b0, b1, and b2 are regression coefficients (derived from fatality data for years 1975 to 1998), and t is the year, ranging from 1 (1975) to 24 (1998) .
